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Resumo
Objetivo: Revisar os principais avanços no potencial uso terapêutico de 
alguns compostos canabinoides em psiquiatria. Método: Foi realizada 
busca nos bancos de dado PubMed, SciELO e Lilacs e identificados 
estudos e revisões da literatura sobre o uso terapêutico dos canabinoides em 
psiquiatria, em particular canabidiol, rimonabanto, ∆9-tetraidrocanabinol 
e seus análogos. Resultados: O canabidiol demonstrou apresentar 
potencial terapêutico como antipsicótico, ansiolítico, antidepressivo e 
em diversas outras condições. O ∆9-tetraidrocanabinol e seus análogos 
demonstraram efeitos ansiolíticos, na dependência de cannabis, bem como 
adjuvantes no tratamento de esquizofrenia, apesar de ainda carecerem 
de mais estudos. O rimonabanto demonstrou eficácia no tratamento de 
sintomas subjetivos e fisiológicos da intoxicação pela cannabis e como 
adjuvante no tratamento do tabagismo. Os potenciais efeitos colaterais, 
de induzir depressão e ansiedade limitaram o uso clínico deste antagonista 
CB

1
. Conclusão: Os canabinoides têm demonstrado que podem ter amplo 

interesse terapêutico em psiquiatria, porém mais estudos controlados 
são necessários para confirmar estes achados e determinar a segurança 
destes compostos. 

Descritores: Canabidiol; Tetraidrocanabinol; Canabinoides; Usos 
terapêuticos; Psiquiatria 
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Abstract
Objective: To review the main advances related to the potential therapeutic 
use of cannabinoid compounds in psychiatry. Method: A search was performed 
in the online databases PubMed, ScieELO, and Lilacs for studies and literature 
reviews concerning therapeutic applications of cannabinoids in psychiatry, 
especially cannabidiol, rimonabant, ∆9-tetrahydrocannabinol, and their 
analogues. Results: Cannabidiol was found to have therapeutic potential 
with antipsychotic, anxiolytic, and antidepressant properties, in addition to 
being effective in other conditions. ∆9-tetrahydrocannabinol and its analogues 
were shown to have anxiolytic effects in the treatment of cannabis dependence 
and to function as an adjuvant in the treatment of schizophrenia, although 
additional studies are necessary to support this finding. Rimonabant was 
effective in the treatment of the subjective and physiological symptoms of 
cannabis intoxication and functioned as an adjuvant in the treatment of 
tobacco addiction. The potential to induce adverse reactions such as depression 
and anxiety restrained the clinical use of this CB

1
 antagonist. Conclusion: 

Cannabinoids may be of great therapeutic interest to psychiatry; however, 
further controlled trials are necessary to confirm the existing findings and to 
establish the safety of such compounds.

Descriptors: Cannabidiol; Tetrahydrocannabinol; Cannabinoids; 
Therapeutic uses; Psychiatry

Introduction
The Cannabis sativa plant has been used for medicinal purposes 

for thousands of years by different peoples and distinct cultures,1 
although today the plant is known to have adverse effects. There 
is indication that cannabis was used in China before the Christian 
era to treat conditions such as constipation, pain, malaria, 
expectoration, epilepsy, and tuberculosis, among others.2 Similarly, 
it is known that marijuana has long been used to relieve psychiatric 
symptoms. In India, over 1000 years before Christ, cannabis 

was described as a hypnotic and tranquilizer in the treatment of 
anxiety, mania, and hysteria.3 Also, the Assyrians inhaled cannabis 
to alleviate symptoms of depression.4 

Later, in the beginning of the 20th Century, cannabis extracts 
were sold for the treatment of mental disorders, primarily as 
sedatives and hypnotics (to treat insomnia, “melancholy”, mania, 
and delirium tremens, among others).4 However, after the 1930s, 
the medical use of cannabis declined, particularly in psychiatry.1 
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known that the concomitant administration of CBD at this dose 
does not alter, through pharmacokinetic interaction, the plasma 
levels of ∆9-THC, and thus these results suggest that CBD might 
have anxiolytic and/or antipsychotic properties. 

1) Anxiolytic effects
a) Animal studies
The two initial studies that investigated a possible anxiolytic 

effect of CBD in rats arrived at conflicting results. Silveira Filho 
and Tufik, using the conflict test and suppressed food intake by 
neophobia, found no anxiolytic effects of CBD in doses above 
100mg/kg.10 Moreover, Zuardi and Karniol demonstrated that 
CBD (10mg/kg) decreased conditioned emotional responses, 
increased by ∆9-THC (2mg/kg).11

Later, other studies lent support to the hypothesis that CBD 
has anxiolytic effects in several animal models: i) conflict tests 
(drinking behavior punished by electrical shocks) in rats deprived 
of water;12,13 ii) behavioral and cardiovascular responses in the 
conditioned fear paradigm (paw shocks) in rats;14 iii) acute restraint 
stress test;15 iv) contextual fear memory extinction;16 and v) 
elevated plus maze in mice17 and rats.18-20 In these last studies,19,20 
the effect of CBD had an inverted U-shaped curve. Low doses 
of CBD increased the exploratory activity in the open arms of 
the maze, a typical effect of anxiolytic drugs, while higher doses 
resulted in the return to baseline patterns. This result shed light 
on the absence of response to CBD in the study by Silveira Filho 
and Tufik, which used doses of over 100mg/kg.10

CBD (20mg/kg) also reverted the reduced social interaction 
induced by low doses of ∆9-THC in rats.21 Recently, the chronic 
use of CBD was shown to produce anxiolytic-like activity in 
mice.22

The anxiolytic properties of CBD do not seem to be mediated 
by benzodiazepine receptors;13 however, this cannabinoid interacts 
with 5HT1A receptors and this interaction seems to be involved 
in its anxiolytic-like effects.15,23 

Taken together, the results from animal studies suggest that low 
doses of CBD might have anxiolytic effects.

b) Human studies
The acute (oral, inhaled or intravenous) and chronic (oral) 

administration of CBD to healthy subjects and patients with 
different conditions produced no significant adverse effects.9,24,25 
Therefore, consonant with results from animal studies, CBD was 
shown to be a safe compound that can be used in humans in a 
broad dose range.

A possible anxiolytic effect of CBD was initially studied in 
healthy subjects submitted to simulated public speaking (SPS). In 
this test, the subject is asked to speak in front of a video camera 
for several minutes. During the test, the volunteer’s subjective 
anxiety is measured using self-evaluation scales and anxiety-
related physiological responses (heart rate, blood pressure, skin 
conductance) are measured. SPS has the capacity to induce anxiety 
that is sensitive to anxiogenic and anxiolytic compounds.26 The 
effects of CBD (300mg) on the SPS test were compared to those 
produced by placebo and by the anxiolytic drugs diazepam (10mg) 
and ipsapirone (5mg) in a double-blind trial. The results showed 

This decline was due to several reasons related to the fact that, by 
then, the active principles of cannabis had not yet been isolated 
and the extracts varied in potency and composition, resulting in 
inconsistent and undesirable effects. In addition, new hypnotic 
and sedative substances were developed, such as chloral hydrate, 
barbiturates and paraldehyde.5 Eventually, cannabis was considered 
an illegal substance, which further limited its use in psychiatry.

However, in the 1960s, the group of Professor Raphael 
Mechoulam,6 from Israel, identified the chemical structures of 
the main components of cannabis. Its psychotropic component, 
∆9-tetrahydrocannabinol (∆9-THC) initially received more 
attention. Later, it was discovered that this component binds 
to cannabinoid receptors (CB

1
 and CB

2
) in the central nervous 

system. Following this discovery, the endogenous ligands 
2-arachidonoylglycerol and anandamide were isolated. The 
knowledge that the endocannabinoid system is able to modulate 
several physiological and possibly pathophysiological processes 
in psychiatric disorders7 led to renewed interest in the uses of 
cannabinoids. 

This update reviews the main advances in the potential 
therapeutic use of some cannabinoid compounds in psychiatry. 
We concentrate particularly on recent findings – both ours and 
others’ – related to the possible applications of cannabidiol (CBD), 
a non-psychotropic cannabinoid.

Method
The articles selected for this review were identified through 

a search performed in the PubMed, Scielo, and Lilacs online 
databases for studies and reviews concerning therapeutic 
applications of cannabinoids in psychiatry, particularly CBD, 
rimonabant, ∆9-THC, and their analogues. In addition, the 
reference lists of the selected articles and book chapters consulted 
were also checked for additional material. The review of studies 
related to CBD included experimental trials and animal testing. 
Studies that used smoked cannabis were excluded, because it is 
impossible to establish the dose, composition, and ratio of the 
different cannabinoids thus ingested and because of the wide 
individual variation within the samples studied. In respect to 
rimonabant, ∆9-THC, and their analogues, we included primarily 
clinical trials and laboratory surveys in humans, as well as case 
reports. Studies on extracts containing ∆9-THC and CBD 
(Cannador®, for oral use, and Sativex®, an oromucosal spray) 
were not included because it is difficult to establish the effects of 
each of these cannabinoids separately. 

Results
1. Cannabidiol (CBD)
Since the early 1970s, other cannabinoids have been reported 

to interfere with the effects of ∆9-THC; particularly CBD, which 
is present in large amounts in Cannabis sativa but is devoid of the 
typical effects of the plant.8

In healthy volunteers, oral CBD (1mg/kg) administered together 
with a high dose of ∆9-THC (0.5mg/kg) significantly attenuated 
the anxiety and psychotic symptoms induced by the latter.9 It is 
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that both CBD and the other two anxiolytic substances attenuated 
the anxiety induced by SPS.27

The SPS test has face validity for social anxiety disorder 
(SAD), since the fear of speaking in public and its physiological 
concomitants are considered to be essential aspects of this 
condition. Given the inexistence of earlier research on the 
anxiolytic effects of CBD on pathological anxiety, we investigated 
these effects in patients with SAD (n = 24) compared with healthy 
individuals submitted to the SPS test. Twelve subjects with SAD 
received CBD (600mg) and another 12 received placebo, whereas 
an equal number of healthy participants performed the test 
without receiving any medication. The SAD group that received 
CBD presented lower levels of anxiety in the anticipatory and 
performance phases of the test, fewer somatic symptoms, and 
less negative self-evaluation as compared with the SAD group 
that received placebo. The SAD group that received CBD did 
not differ significantly from the healthy control group, contrary 
to what happened in the SAD group that received placebo.

In a previous trial, we evaluated the effects of CBD on the 
regional cerebral blood flow (rCBF) in healthy subjects using 
single-photon emission computed tomography (SPECT).28 In this 
double-blind, cross-over trial, subjects received CBD (400mg) 
or placebo in two experimental sessions one week apart. In each 
experimental session one hour after receiving CBD or placebo, 
subjects were injected with the radioactive tracer technetium-99 
for the SPECT scan through intravenous catheters on their arms. 
Subjective anxiety was measured by means of self-evaluation scales 
applied before the drugs were administered and immediately 
before the catheter was introduced and the scan was conducted. 
The whole procedure proved to be anxiogenic, allowing the 
anxiolytic effects of CBD to appear if existent. The SPECT 
analysis showed increased activity in the left parahippocampal 
gyrus and decreased activity in the left amygdala-hippocampus 
complex, extending to the hypothalamus, and in the left posterior 
cingulate cortex. This pattern of brain activity induced by CBD 
is compatible with anxiolytic-like activity.

Later, Fusar-Poli et al. used functional magnetic resonance 

imaging (fMRI), which allows the acquisition of a greater 
number of images with better temporal and spatial resolution, to 
investigate the neural correlates of the anxiolytic-like properties 
of CBD in 15 healthy subjects.29 CBD (600mg) was found to 
modulate patterns of brain activity during the viewing of fearful 
facial stimuli, attenuating responses in the amygdala and in the 
anterior and posterior cingulate cortex. This attenuation pattern 
was directly correlated with a simultaneous effect of CBD in the 
modulation of electrodermal responses to fearful stimuli. The same 
authors also demonstrated that CBD exerts its anxiolytic effects 
by acting on prefrontal subcortical pathways via the amygdala and 
anterior cingulate cortex.30

Recently, we conducted the first study to investigate the neural 
correlates of the anxiolytic effects of CBD in a clinical trial,31 
using the same dose, protocol, and design of the SPECT study 
conducted in healthy subjects described above.28 Compared 
to placebo, a single oral dose of CBD was capable to decrease 

subjectively reported anxiety without increasing sedation in 
untreated patients with SAD. This finding was associated with 
decreased activity in the parahippocampal gyrus, hippocampus, 

and left temporal gyrus; and with increased activity in the left 
posterior cingulate cortex. 

These results show that the modulatory properties of CBD 
on the activation patterns of limbic and paralimbic areas are 
consistent with the properties of anxiolytic drugs in patients 
with psychiatric disorders and in healthy subjects.32,33 Likewise, 
these findings suggest that CBD may have anxiolytic properties 
in pathological anxiety.

2) Antipsychotic effects
a) Animal studies 
As a first step in the investigation of a possible antipsychotic 

action of CBD, the effects of the substance were compared with 
those of haloperidol, a typical antipsychotic, in animal models 
generally used to investigate the antipsychotic properties of 
new compounds.34 Both CBD (15-60mg/kg) and haloperidol 
(0.25-0.5mg/kg) had a dose-dependent effect of reducing the 
occurrence of stereotyped behaviors induced by apomorphine, 
such as repetitive sniffing and biting. Haloperidol had an effect 
in the catalepsy test (time elapsed with the front paws resting on 
an elevated bar), which did not occur with CBD, even when high 
doses were used (480mg/kg). The induction of catalepsy in rodents 
by the use of antipsychotics is closely related to the tendency of 
these drugs to provoke Parkinson-like symptoms in patients. A new 
generation of antipsychotics, the so-called atypical antipsychotics, 
have a low tendency to provoke Parkinson-like symptoms. In these 
tests, CBD presented an effect profile that was very similar to that 
of the standard atypical antipsychotic clozapine.

In another experiment, the effects of CBD on amphetamine- 
and ketamine-induced hyperactivity in mice were investigated.35 
The effects of CBD were compared to those of haloperidol 
and clozapine. CBD (15-60mg/kg) inhibited amphetamine-
induced hyperactivity in mice in a dose-dependent manner, in 
agreement with the results obtained with apomorphine,34 an 
agonist of dopamine receptors. It was also observed that CBD 
inhibited ketamine-induced hyperlocomotion, which extends the 
observation of a typical antipsychotic-like effect of CBD into a 
model based on glutamate. Both haloperidol and clozapine were 
capable of inhibiting hyperlocomotion in the two models, as 
expected. However, CBD and clozapine did not induce catalepsy, 
but haloperidol did. This strengthens the view that CBD exhibits 
a profile similar to that of atypical antipsychotic drugs. These 
results were later supported by a trial that indicated that CBD 
and clozapine are associated with similar brain activation patterns, 
inducing Fos immunoreactivity in the prefrontal cortex but not 
in the dorsal striatum, whereas haloperidol was associated with 
an opposite result in these two brain areas.36

b) Human studies
The use of experimental psychopathology models in humans 

can provide important insights on the therapeutical properties of 
drugs, preceding clinical trials with patients. One of the models 
used to evaluate a possible antipsychotic effect of CBD was that 
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of binocular depth inversion (BDI). In this model, CBD reduced 
the impairment in the description of illusory images produced 
by nabilone, a synthetic cannabinoid analogous to ∆9-THC, 
suggesting an effect similar to that of antipsychotics in patients 
with schizophrenia.37

Currently, subanesthetic doses of ketamine have been suggested 
as one of the best experimental models to reproduce psychotic 
symptoms in healthy individuals, because it acts as an antagonist 
of NMDA receptors and, at low doses, increases the release of 
glutamate that can act on non-NMDA receptors. In this model, 
the drug causes dissociative, positive, negative, and cognitive 
symptoms similar to those characteristic of schizophrenia.38 
This model of psychotic symptoms induced by ketamine was 
used to compare the effects of CBD (600mg) and placebo in 
10 healthy subjects in a double-blind procedure.39 Subjects were 
submitted to two experimental sessions, less than one week apart. 
Subjects randomly received CBD or placebo in each session. 
We observed that CBD attenuated the elevations provoked by 
ketamine in the total scores and factors of a scale used to evaluate 
dissociative symptoms (Clinician-Administered Dissociative 
States Scale − CADSS), and that this effect was significant for 
the depersonalization factor, which reinforces the hypothesis that 
CBD has an antipsychotic effect. Likewise, this possible effect on 
dissociative symptoms also raises the hypothesis that CBD may 
have a therapeutic potential in the treatment of post-traumatic 
stress disorder, cannabis intoxication, and some personality 
disorders (Table 1).

A recent fMRI trial conducted together with a pharmacological 
challenge with CBD and ∆9-THC supported the idea that 
CBD may have antipsychotic properties.40 The authors of this 
study observed that ∆9-THC and CBD had opposite effects in 
terms of the activation of brain areas using different tasks. In a 
second experiment, the pre-treatment with CBD was capable 
of preventing the acute induction of psychotic symptoms by  
∆9-THC.40 This result is consistent with the finding that subjects 
smoking strains of cannabis containing CBD in addition to 
∆9-THC are less prone to present psychotic symptoms than 
subjects smoking strains of cannabis without CBD.41

Based on these previous studies and considering the evidence 
related to a possible dysfunction of the cannabinoid system in 
schizophrenia42 and its relationship with the typical features of 
this disorder, we investigated the effects of CDB on selective 
attention and on the pattern of electrodermal responsiveness 
to auditory stimuli in patients with schizophrenia.43 Twenty-
eight patients were evaluated with the Stroop Color Word Test 
(SCWT) in two experimental sessions. In the first session, no 
drugs were administrated and in the second session the patients 
were divided into three groups, each receiving a single dose of 
CBD 300mg, CBD 600mg or placebo. We observed that the 
acute administration of CBD in a single dose had no beneficial 
effects on the performance of patients with schizophrenia in the 
SCWT; however, this is not enough to refute the hypothesis that 
the continued administration of CBD can result in improved 
cognitive functioning in schizophrenia.

The absence of toxic effects associated with CBD and the 
pre-clinical evidence from animal and human studies related 
to its potential anxiolytic and antipsychotic effects made trials 
ethically acceptable. Initially, trials were open-label and had a 
restricted number of subjects submitted to treatment with CBD. 
In 1995, Zuardi et al. published a case report of a 19-year old 
female diagnosed with schizophrenia and presenting severe side 
effects after treatment with conventional antipsychotics.44 After 
hospitalization, the patient remained four days without medication 
and was then treated for four weeks with increasing doses of 
CBD up to 1,500mg/day. After this period, CBD was replaced 
by placebo for four days, and then haloperidol was introduced at 
increasing doses up to 12.5mg/day. The symptoms were assessed 
by the assisting psychiatrist and a blinded-psychiatrist with 
the Brief Psychiatric Rating Scale (BPRS). The treatment with 
CBD significantly improved the evaluated symptoms, which 
had a tendency to worsen when the substance was suspended. 
Symptoms decreased again with haloperidol, but not beyond the 
levels reached with CBD. As mentioned before, CBD produced 
no adverse effects, differently from haloperidol.

More recently, we expanded the use of CBD to three male 
subjects with 22 and 23 years of age, diagnosed with schizophrenia 
resistant to the treatment with conventional antipsychotics.45,46 

The patients were hospitalized and received placebo for the first 
five days, CBD from day 6 to day 35, placebo for another five 
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days and, finally, olanzapine for at least 15 days. CBD was given 
at an initial dose of 40mg/day, gradually increased until reaching 
1,280mg/day. Patients were assisted by a psychiatrist, responsible 
for adjusting the doses, and two dose-blinded psychiatrists who 
applied the BPRS and a scale to screen for adverse effects. Two of 
the subjects had a mild improvement with CBD and the third did 
not respond to CBD at all. All the symptoms were exacerbated 
when the substance was suspended. Only one of the patients 
improved more with olanzapine than with CBD. The mild 
improvement presented by one of the patients and the absence of 
response from the other may be attributable to the fact that these 
two patients had been considered resistant to antipsychotics, since 
one of them had only a partial response to clozapine and the other 
did not respond even to this antipsychotic. None of the patients 
showed adverse effects with CBD. 

A recent four-week exploratory, double-blind, controlled trial, 
with an adequate number of subjects, confirmed the preliminary 
results of the antipsychotic properties of CBD described above.47 In 
this study, CBD was tested in patients diagnosed with schizophrenia 
or schizophreniform disorder (DSM-IV) in an acute episode and 
compared with the antipsychotic amisulpride (an atypical antipsychotic 
with a mild tendency to produce Parkinson-like side effects). Forty-
two patients took part in this trial. In both treatments there was a 
significant reduction of psychotic symptoms after two to four weeks. 
No significant differences were observed between the groups; however, 
CBD induced significantly less side effects, such as extrapyramidal 
symptoms, increased prolactin levels, and weight gain.

Psychotic symptoms are common in patients with Parkinson’s 
disease (PD)48 and the management of this condition is 
considered as a great challenge to clinicians. This is due to 
several factors: i) decrease in the dose of antiparkinsonian agents 
usually aggravates motor symptoms; ii) the additional use of 
conventional antipsychotics may further exacerbate motor signs; 
and iii) clozapine, the most effective atypical antipsychotic for the 
treatment of this condition, can have unacceptable side effects, 
especially neurological and hematological.49 Therefore, because 
of the lack of safe and effective pharmaceutical interventions 
for psychosis in PD and considering the relevance of a possible 
antipsychotic effect of CBD, we have recently evaluated the 
efficiency, safety, and tolerability of this cannabinoid in patients 
with PD and psychosis.50

In an open trial, we tested the use of CBD in six out-patients 
diagnosed with PD and associated psychotic symptoms for at least 
three months. These patients received a flexible oral dose of CBD 
(starting at 150mg/day) for four weeks, in addition to their usual 
treatment. Both psychotic and motor symptoms were significantly 
reduced and cognitive symptoms were not exacerbated. These 
preliminary results suggest that CBD can have beneficial effects 
in the treatment of PD. A double-blind placebo controlled trial 
is currently underway to evaluate this possibility.

3) Sedative effects and effects on sleep
One of the first effects of CBD to be observed was its sedative 

action, reported in rats in which the use of this cannabinoid was 

found to reduce movement and operant behavior.51,52 Later, sleep-
inducing properties and increase in total sleep were described.53 
In a randomized, double-blind trial, volunteers complaining of 
insomnia and without any other physical or psychiatric conditions 
received three doses of CBD (40, 80, and 160mg), placebo, and 
nitrazepam (5mg). The treatments lasted for one week. When 
compared to placebo, CBD (160mg) significantly increased 
the number of subjects that slept for seven or more hours.54 
Consistent with this finding, many of the subjects included in 
the abovementioned CBD trial for patients with PD50 described 
improvements in the quality of sleep, which is a common problem 
associated with PD.55

Sedative properties have also been consistently reported in 
healthy volunteers and SAD patients with the use of high oral 
doses of CBD (300mg to 600mg).28,56,57 In a trial conducted with 
healthy participants in the morning, after at least six hours of sleep, 
the sleep scores of a self-evaluation analogical scale increased with 
the use of a single dose of CBD 300mg or 600mg, compared to 
placebo (Figure 1 − adapted from Zuardi et al.56). 

Nevertheless, there are reports from animal58,59 and human57,59 
research studies that indicate that CBD increases wakefulness, 
probably through an increase in dopamine levels.58 These 
apparently paradoxal findings related to the effects of CBD on 
sleep can be explained by the fact that these effects – just like in 
anxiety – are biphasic, provoking wakefulness at low doses and 
sedation at higher doses.57,59

4) Antidepressant and mood stabilizing properties 
Considering that the anxiolytic properties of CBD can be 

mediated by the activation of 5-HT
1A

 receptors and that this 
modulation can induce antidepressant effects, this hypothesis 
has recently been tested using the forced swim test in mice.60 
Like the standard antidepressant imipramine (30mg/kg), CBD 
(30mg/kg) decreased the immobility time of mice submitted to 
the forced swim test. The CBD effects were blocked by previous 
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treatment with a 5-HT
1A 

receptor antagonist, suggesting that the 
antidepressant-like effect is mediated by the activation of these 
receptors. 

Since CBD was shown to have anticonvulsant,57,61-63 anxiolytic,57 
antidepressant,60 and antipsychotic properties similar to those of 
atypical substances,46 it was hypothesized that this cannabinoid 
could have a pharmacological profile similar to that of mood 
stabilizers.64 We initially investigated this hypothesis in an animal 
model of mania using chronic injections of D-amphetamine 
(D-AMPH) at the dose of 2mg/kg. In this model, CBD was 
not able to revert or prevent the hyperactivity induced by 
D-AMPH.Iin addition, CBD increased the levels of brain-derived 
neurotrophic factor (BDNF) in the reversion experiment.65

In parallel with this animal model of mania, we directly 
investigated the efficiency of CBD in two subjects with bipolar 
affective disorder (BAD) presenting acute mania episodes.66 Both 
subjects received placebo during the first five days of hospitalization 
and CBD from day 6 to day 30, starting with 600mg/day and 
reaching 1,200mg per day. The first subject received adjuvant 
treatment with olanzapine 10-15mg/day, from day 6 to day 20. 
On day 31, CBD was discontinued and replaced by placebo for 
another five days. The patient improved only during the period 
in which CBD was associated with olanzapine, but had no further 
improvement during monotherapy with CBD. The second subject 
did not show any improvement in mania symptoms with any dose 
of CBD during the trial. This finding, together with the negative 
result of the animal model of mania, suggests that CBD is not 
effective in the treatment of mania episodes in BAD.

5) Cannabis withdrawal syndrome
Among the many symptoms present in the marijuana withdrawal 

syndrome in chronic users, anxiety and insomnia are the principal 
manifestations, with onset typically occurring between the second 
and sixth day after withdrawal. The magnitude and timeline of 
these effects seem to be comparable to that of tobacco and to the 
withdrawal syndromes of other substances. This contributes to 
the development of dependence and difficulty to cessate use.67

There are over 160 million cannabis users in the world and the 
amount of people that fulfill the criteria for substance dependence 
is higher than that of any other illegal substance. However, no 
currently available pharmacological therapy is considered adequate 
to treat disorders related to the use of cannabis.68

Recently, a study in rats showed that CBD inhibits cue-
induced heroin seeking and normalizes the associated mesolimbic 
neuronal disturbances.69 Based on these findings and on the 
previously described anxiolytic and sleep properties of CBD, we 
recently investigated the effects of this cannabinoid in a subject 
with cannabis dependence and a history of cannabis withdrawal 
syndrome.

A 19 year-old female had a history of heavy and continued use 
of cannabis (four to eight cigarettes per day) since 13 years of age. 
She denied co-use or dependence on any other substance and used 
almost all her salary to buy marijuana, dedicating much time and 
effort to obtain the substance. The patient complained of memory, 

concentration, and attention problems, which interfered with her 
studies and performance at work. She had tried to stop using the 
substance at least four times, always presenting, among others, 
insomnia, anxiety, total loss of appetite, restlessness, migraines, 
irritability, nightmares, and sudoresis around the forth to sixth 
day after cessation of use. Resuming the use of the drug resulted 
in immediate relief of her symptoms.

The subject was hospitalized and received CBD 300mg on 
the first day, CBD 600mg/day, divided into two doses, from the 
second to the tenth day, and CBD 300mg on the eleventh day. 
Serum levels of hepatic enzymes and plasma levels of CBD and 
∆9-THC were monitored daily. Under CBD, the patient did not 
report any marijuana withdrawal symptom for any of the evaluated 
items on the Marijuana Withdrawal Symptom Checklist and the 
Withdrawal Discomfort Score,70 neither did the subject present 
the anxiety or dissociative symptoms evaluated by the Hamilton 
Anxiety Scale (HAS) and the CADSS.

The possible applications of CBD in psychiatry and the 
currently available evidence in this regard are presented in Table 1.

2. ∆9-THC and its analogues
Consistent with the previously mentioned reports, one of the 

most common and controversial hypothesis is that subjects with 
high levels of anxiety and patients with anxiety disorders use 
cannabis as a form of “self-medication”. In support to this view, 
many subjects report the use of the substance in order to relax 
and reduce anxiety.71 This hypothesis was partially based on the 
results of a double-blind trial with nabilone (3mg/day). In this 
trial, subjects with anxiety disorders had symptoms reduced after 
28 days of treatment.72 Ilaria et al., in another placebo-controlled 
crossover trial, also found that nabilone (2-5 mg/day) reduced the 
symptoms of patients with anxiety disorders.73

The same has been said in relation to depression, as certain 
doses of ∆9-THC can induce euphoria.74 In patients with 
multiple sclerosis, this cannabinoid has been reported to improve 
mood, probably by reducing painful sensations that are usually 
accompanied by symptoms of depression.75 In contrast with these 
observations, it has been reported that, in subjects exposed to 
constant doses of marijuana, the substance can provoke an acute 
and temporary form of induced anxiety, which can resemble a panic 
attack. This has been consistently described in experimental trials 
and in several case reports.76 As in the case of most cannabinoids, 
these paradoxical findings related to ∆9-THC could be explained 
by the fact that its effects on anxiety and mood seem to be dose-
dependent, with low and moderate doses showing anxiolytic and 
euphoric properties and higher doses having anxiogenic properties. 
In addition, the several cannabinoids (as previously seen with 
CBD) seem to have distinct individual properties.

A recent trial tested the effects of ∆9-THC in patients with 
schizophrenia. Because cannabinoid agonists can exacerbate 
psychotic symptoms,77 for ethical reasons the subjects included had 
a self-reported history of improvement associated with cannabis 
use. Also, these subjects were considered as severe cases resistant to 
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available treatments (including clozapine), and thus the potential 
benefits surpassed the risks involved.78 The authors found that 
5mg to 20mg/day (over three to eight weeks) of oral dronabinol 
(synthetic ∆9-THC), associated with the antipsychotics being used 
by the subjects led to significant improvement of schizophrenic 
symptoms in four out of the six subjects. The improvement in 
three of these subjects was considered by the authors as resulting 
from the reduction of psychotic symptoms, and not from an 
unspecific calming effect. The results suggest that CB

1
 agonists can 

have opposing effects on the psychotic symptoms of patients with 
schizophrenia. This also seems to be true for anxiety, depression, 
and other conditions.76 These effects can be dependent on the 
cannabinoid dose and on genetic and individual factors that are 
not currently understood.

The pharmacological therapy for substance dependence can 
help the treatment in several ways.67 One approach is to identify 
substances that can attenuate withdrawal symptoms, such as 
agonist/substitute substances (nicotine patches for tobacco 
dependence and methadone for opiate dependence). Accordingly, 
dronabinol was tested in cannabis dependence. Hart et al.,79 
comparing placebo and dronabinol at the doses of 10mg and 20mg 
given four times per day, discovered that dronabinol reduced some 
of the subjective effects of cannabis in heavy users, though having 
no impact on self-administration, probably due to problems with 
the trial design and composition of the studied strain.80 In a later 
study, Haney et al.81 compared dronabinol (10mg, five times per 
day) and placebo in heavy cannabis users with a history of cannabis 
withdrawal symptoms. The authors discovered that dronabinol 
was effective in reducing withdrawal symptoms and had no 
subjective effects. Later studies confirmed these findings using 
low (10mg, three times per day) and high (30mg, three times per 
day) doses in patients seeking for cannabis dependence treatment.80 

Other studies have also extended and confirmed these findings.67

∆9-THC has also been proposed to act as an hypnotic82 and 
recently its analogue nabilone (0.5mg and 1mg), administered 
to patients with fibromyalgia before going to bed, effectively 
improved sleep quality as assessed through self-evaluation scales.83

Although some patients reported that cannabis relieves 
symptoms of mania and/or depression,84 attention deficit disorder, 
and obsessive compulsive disorder, controlled clinical trials with 
∆9-THC and its analogues have not yet been conducted.

3. Rimonabant (SR141716)
Rimonabant (Sanofi-Aventis®), an inverse agonist of the 

cannabinoid receptor CB
1
, was sold in several countries as a 

substance for treating obesity. Its use induced severe adverse effects, 
especially anxiety and depression, with cases of suicide induced by 
the substance. As a result, rimonabant was completely removed 
from the market and all the clinical trials were interrupted.85 
However, before being removed, the substance was tested in some 
psychiatric conditions with promising results.

It is currently known that there are few pharmacological options 
to treat the physiological and psychological effects related to the 

acute intoxication by cannabis.65 Increasing doses of rimonabant (1, 
3, 10, 30, 90mg) were tested in three trials conducted by Huestis 
et al.86-88 The substance, administered two hours before smoking 
an active cigarette (2.64% THC), reduced the physiological 
and subjective psychological effects of intoxication in a dose-
dependent manner. This effect was independent of pharmacokinetic 
interactions, suggesting a specific property of the compound. 
Therefore, although rimonabant was used as pre-treatment in these 
trials, it is possible that substances that block CB

1
 receptors can be 

used to control the physiological and subjective symptoms usually 
observed in the intoxication by cannabis.

Experiments in animals have shown that CB
1
 receptor 

antagonists can reduce the reward/reinforcing properties of 
many drugs of abuse, including heroin,89 cocaine,90 alcohol,91 
and nicotine.92 Considering these pre-clinical trials and that the 
success rate of smoking cessation can be increased when weight 
gain is controlled, rimonabant (20mg/day) was associated with 
nicotine patches to test its efficacy in smoking cessation.93 The 
association increased smoking cessation rates as compared to 
rimonabant alone. Both groups gained little weight and had low 
rates of treatment interruption due to adverse psychiatric effects. 
However, the study design was greatly criticized because it did not 
provide for definitive conclusions on the efficiency of rimonabant 
in smoking cessation.94

Considering the evidence from previous animal experiments95 
and the “cannabinoid hypothesis of shizophrenia”,42 which 
proposes the possibility of a hyperactivity of the endocannabinoid 
system in this condition, a double-blind controlled trial tested 
rimonabant in schizophrenia.96 After an interruption period of two 
to ten days, subjects received 20mg/day of rimonabant, haloperidol 
(10mg/day) or other experimental drugs for a period of six weeks. 
Contrary to expectations, rimonabant did not improve symptoms. 
This can be attributed to the dose, to insufficient administration 
time, or even to the absence of clinical activity associated with 
this mechanism of action.

Conclusion
The data presented in this review show that cannabinoids 

may, in the future, become an important option in the treatment 
of psychiatric symptoms and disorders. Due to the absence of 
psychoactive or cognitive effects, to its safety and tolerability, to 
the existence of clinical trials with positive results, and to its broad 
pharmacological spectrum, CBD is possibly the cannabinoid more 
likely to have initial findings translated into clinical practice. In 
particular, the results indicating that CBD has antipsychotic 
and anxiolytic properties seem to be well established. However, 
long-term, double-blind, placebo-controlled trials with samples 
of subjects with different psychotic and anxiety disorders are 
still necessary and opportune. Likewise, because CBD effects 
are biphasic, the determination of adequate treatment ranges for 
each disorder remains a challenge. Further research to determine 
the precise mechanisms of action of CBD in the different 
neuropsychiatric disorders is desirable. 
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The findings indicating that rimonabant reduces the subjective 
and physiological effects of acute cannabis intoxication show that 
rimonabant may be a good treatment option for this condition, 
which is not uncommon in psychiatric emergency services. In 
addition, results support the role of CB

1
 receptors in the mediation 

of the effects of cannabis, which is consistent with previous reports 
from animal research. However, the important adverse effect of 
inducing depression83 has led to the abandonment of rimonabant 
and interrupted the investigation of its potential use in smoking 
cessation strategies and in other conditions.∆9-THC and its 
analogues have long been reported to have sedative and hypnotic 
properties in several conditions, such as multiple sclerosis. One 
of the most promising uses of these compounds seems to be in 
the treatment of cannabis67,97 withdrawal. Although ∆9-THC and 
its analogues have been described as having beneficial effects on 
psychotic and mood symptoms,98 it seems wise to discourage the 
use of these cannabinoids in these conditions. In addition to the 
psychotropic effects, the possibility of exacerbating symptoms, 

the potential for dependence, the presentation of biphasic 
(different dose-dependent effects) and bidirectional (acute 
opposing effects in different individuals) properties, regardless 
of the disorder, hamper the therapeutic application of these 
cannabinoids. An alternative to this is the careful exploration of 
the beneficial effects of the association of ∆9-THC and CBD, 
which is already used in some neurological disorders. Similarly, 
other less studied phytocannabinoids [cannabigerol (CBG), 
cannabichromene (CBC), delta-9-tetrahydrocannabivarin (∆9-
THCV), cannabidivarin (CBDV), tetrahydrocannabinolic acid 
(∆9-THCA), and cannabidiolic acid (CBDA)] can be of interest 
to investigators.59

In conclusion, it can be stated that the cannabinoid system 
is a promising target for novel therapeutic interventions 
in psychiatry.99 Cannabinoids may be greatly useful in this 
field; however, additional controlled trials are still required 
to confirm these findings and determine the safety of these 
compounds.
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